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It is apparent then that one of the first requirements of a sound 

conservation program must be the determination of the extent to 

which the species to be conserved is broken up into local 

populations. The defining of specific populations is concerned to 

a considerable extent with the determination of the geographical 

limits occupied by each. 
 

Willis H. Rich, 1939 

U.S. Bureau of Fisheries 

The question is not, “Are populations important?”, but “how does one 

identify them?” 



TRT Task: Population Identification 

• Define and Identify Historical Demographically 

Independent Populations (DIPs) 

 

• Define and Identify Major Population Groups (MPGs) 

containing one or more DIPs 
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Rationale 

• DIPs provide a basic unit for recovery planning 

• DIPs provide a basic unit for viability modeling 

• MPGs provide a structure for conserving life history 

diversity 

• Capture geographic structure 

• Capture large scale ecological structure 

• MPGs may represent a significant portion of the range 

(SPOR) and thus define an important metric for viability 
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Current vs. Historical: Shifting Paradigm 

Historical Populations 

Pop 1 Pop 2 Pop 3 Pop 4 Pop 5

Pop 6 Pop 7 Pop 8 Pop 9 Pop 10
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Current Populations 

Pop 1 Pop 2 Pop 3 Pop 4 Pop 5

Pop 6 Pop 7 Pop 8 Pop 9 Pop 10

5 of 10 Historical Populations Extant Historical DPS contained 10 Populations 

Primary issue is what is the baseline for establishing the requirements for a viable DPS? 

Historical template is only “proven” template for viability, but that does not mean all of the 

component population need to be simultaneously viable. 



Information Resources 

 Geographic databases 

 Spatial separation, barriers, basin size 

 Presence/Absence 

 Catch records/punch cards 

 Abundance (redd counts, dam/weir/smolt trap counts) 

 Age Structure (scale sampling) 

 Spawn timing 

 Genetics (allozymes, microsatellite, etc) 

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 6 



Basin Size: Catchments, length, wetted area, etc 

Definitive  question becomes, what is the minimum size (ha) a basin needs to be to support a self-

sustaining population?  For Puget Sound, Snow Creek became the prototype small basin template. 



Information Resources: 
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 Ecoregions  Geology 



River Hydrology: Annual profiles 
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Isolation by Distance – Estimates of Homing Fidelity 

Data from Schroeder et al. (2001) 
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Information Resources: Distribution 



Information Sources 
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Spawn time: Historical perspective 
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Timing of steelhead egg take at Washington Department of Fisheries Hatcheries 1932 
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DIP Determination: Genetics – CSE Distance 
 
 POP_1 POP_2 POP_3 POP_4 POP_5 POP_6 POP_7 POP_8 POP_9 POP_10 

E Hood C POP_1 0 0.22422 0.276725 0.27627 0.192054 0.32734 0.26003 0.285882 0.280322 0.286164 

W Hood C POP_2 0.22422 0 0.221446 0.252898 0.238785 0.289044 0.215283 0.256906 0.241743 0.245204 

Skokomish POP_3 0.276725 0.221446 0 0.281614 0.282103 0.303785 0.258416 0.313629 0.285213 0.294091 

Snow POP_4 0.27627 0.252898 0.281614 0 0.282242 0.345242 0.283369 0.321052 0.291876 0.319159 

Tahuya POP_5 0.192054 0.238785 0.282103 0.282242 0 0.341022 0.270277 0.286171 0.291943 0.299414 

Puyallup POP_6 0.32734 0.289044 0.303785 0.345242 0.341022 0 0.230843 0.294474 0.319542 0.289932 

White POP_7 0.26003 0.215283 0.258416 0.283369 0.270277 0.230843 0 0.258035 0.286888 0.216689 

Nisqually POP_8 0.285882 0.256906 0.313629 0.321052 0.286171 0.294474 0.258035 0 0.306498 0.297183 

Elwha POP_9 0.280322 0.241743 0.285213 0.291876 0.291943 0.319542 0.286888 0.306498 0 0.308999 

Green POP_10 0.286164 0.245204 0.294091 0.319159 0.299414 0.289932 0.216689 0.297183 0.308999 0 

Skamania H POP_11 0.412706 0.370619 0.394588 0.446388 0.437625 0.40821 0.382943 0.399713 0.418636 0.416368 

Dungeness POP_12 0.243153 0.16949 0.249072 0.251927 0.239008 0.285152 0.228604 0.274427 0.220238 0.264104 

Minter POP_13 0.419285 0.396395 0.43643 0.438207 0.431098 0.455574 0.424696 0.443317 0.428818 0.448291 

Cedar POP_14 0.322341 0.279255 0.316655 0.334837 0.318299 0.295857 0.243325 0.320326 0.334763 0.248451 

Stillaguamish POP_15 0.245558 0.199244 0.259532 0.28187 0.270271 0.276437 0.197018 0.272815 0.258143 0.242932 

Nook 2 POP_16 0.28057 0.263603 0.311068 0.324877 0.289441 0.325268 0.244028 0.304244 0.306521 0.27827 

Skagit POP_17 0.230101 0.189786 0.249615 0.270202 0.246227 0.274798 0.176665 0.263184 0.264063 0.216892 

Sauk POP_18 0.250019 0.221947 0.262854 0.280158 0.26231 0.282314 0.185494 0.275352 0.276278 0.22375 

Deer POP_19 0.35142 0.350348 0.370736 0.39658 0.364632 0.363295 0.348754 0.381735 0.358883 0.330676 

SF Tolt POP_20 0.323327 0.276812 0.319169 0.346591 0.343278 0.331715 0.282519 0.321114 0.324569 0.303572 
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Information Resources: Genetics 



Information Resources: Genetics 
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DIP Determination: Genetics PCA 
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Genetics: Principal Component Analysis 

http://www.nwfsc.noaa.gov  



Information Resource: Punch Cards 
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Establishing presence 

Estimating abundance 



DIP Determination: Candidate DIPs 
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Trial Population 

Historically 

Present 

Minimum 
Abundance 

(IP Snow Creek) 

Historical 

records 

Basin Size 
≥ 80 Km2 

Est. Intrinsic 

Potential 

Recent 

Escapement 

Historical 

Sport Catch 

No Maybe 

Yes 

Decision 
Potential 

DIP 

Population size not large enough 

 

to be independently sustainable 

Large enough 

 

to be sustainable 

Establishing potential “DIPs” 
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DIP Determination: Population Determinants 

50 Km 
Apart 

 

Genetic 

distance Hydrology Barrier 
Run 

Timing 

Yes Yes Yes Yes 

Barrier – provides temporal isolation 

Geo Distance – Mouth to Mouth 

Genetic distance – current CSE > 0.20 

Run timing – summer vs. winter 

Hydrology – Gower Index, elevation & % glacial 

Yes 

Non-Independent 

Population Pairs 

Independent Population 

Pairs 

No No No No 

All No 

Determining demographic independence 

“Gatekeeper” model 
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DIP Identification – Data Availability 



Information Resources: Prior Work 
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Puget Sound Chinook Salmon TRT 

 

Identified 5 MPGs 

Identified 22 DIPs 

 

Recognized importance of  

Early (spring) and Late (fall) 

Life Histories 

 

SaSSI 

 

53 Steelhead populations 
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North Cascades 

MPG 

Central and 

South Sound 

MPG 

Hood Canal and 

Strait of Juan de 

Fuca MPG 

Puget Sound Steelhead “DIPs” 
Drayton Harbor W 

Nooksack R W 

Samish R/Bellingham Bay W 

Skagit R S/W 

Nookachamps Cr W 

Baker R S/W 

Sauk R S/W 

Stillaguamish R W 

Snohomish/Skykomish W 

Pilchuck R W 

Snoqualmie R W 

 

N Lk Washington/Sammamish W 

Cedar R W 

Green R W 

Puyallup/Carbon W 

White R W 

Nisqually R W 

South Sound Tributaries W 
 
East Kitsap W 
East Hood Canal W 
South Hood Canal W 
Skokomish R W 
West Hood Canal W 
Sequim/Discovery Bay W 
Dungeness R S/W 
Strait of Juan de Fuca W 
Elwha R S/W  

SF Nooksack R S 

Deer Cr S 

Canyon Cr S 

NF Skykomish R S 

Tolt R S 
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Existing Population Structure for DPS/ESUs 

A number of winter-run DIPs contain summer run elements that could not be identified as distinct populations. 
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DIPs that may require further review, when information becomes available 

 

 Summer run fish not isolated by obvious barriers 

  Dungeness 

  Sauk 

 Remnant summer run populations 

  Finney Creek/Day Creek 

  Skokomish River 

 Residualized populations 

  Baker River summer run 

  Green River summer run 

  Elwha River summer run 

 Small Basin Populations 

Loose Ends: Placeholders for further action 


